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SILICON CONTENT 
TECHNOLOGY 

3.8V-40V Vin, 2A, High Efficiency Synchronous Step-down DCDC Converter 
with Programmable Frequency 

FEATURES 
• Wide Input Range: 3.8V-40V   

• Up to 2A Continuous Output Current 

• 0.8V ±1% Feedback Reference Voltage 

• Integrated 160mΩ High-Side and 80m
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: 

http://www.silicontent.com/


SCT2420 

 

For more information www.silicontent.com    © 2019 Silicon Content Technology Co., Ltd.   All Rights Reserved        3     

Product Folder Links:  SCT2420  

COMP 6 Error amplifier output. Connect to frequency loop compensation network.  

GND 7 Ground 
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ

�������ƒ�&�a��� � � �

°C, typical value is tested under 25°C.  

SYMBOL PARAMETER  MIN TYP MAX UNIT 

 

VIN
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TYPICAL CHARACTERISTICS  

Figure 2. Efficiency vs Load Current, Vin=12V, 500KHz Figure 3. Efficiency vs Load Current, Vin=24V, 500KHz 

 

Figure 4. Efficiency vs Load Current, 2MHz Figure 5. Load Regulation (VIN=12V, VOUT=3.3V) 

Figure 6
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Figure 8． Shutdown Current vs Temperature Figure 9.Quiescent Current vs Temperature 

 

Figure 10. EN Threshold vs Temperature Figure 11. EN Pull-up Current vs Temperature 

 
Figure 12. Reference Voltage vs Temperature Figure 13. Peak Current Limit vs Temperature 
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OPERATION 

Overview
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below 1.1V. An internal 1.5uA pull up current source to EN pin allows the device enable when EN pin float
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In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin. 
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APPLICATION INFORMATION 

Typical Application 

 

Figure 18. SCT2420 Design Example, 3.3V Output with Programmable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 3.8V to 40V 

Output Voltage 3.3V 

Maximum Output Current 2A 

Switching Frequency 500 KHz 

Output voltage ripple (peak to peak) 16.5mV 

Start Input Voltage (rising VIN) 5.76V 

Stop Input Voltage (falling VIN) 4.66V 
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For this design, use LIR=0.2 or 0.3, and the inductor value is calculated to be 10uH, the RMS inductor current is 2A 
and the peak inductor current is 2.3A. The chosen inductor is a WE 7443251000, which has a saturation current 
rating of 8.5A and a RMS current rating of 7.2A. This also has a typical inductance of 10µH at no load and 8.2 µH 
at 6A load. The inductor DCR is 16.3 mΩ. 

Input Capacitor Selection 

The input current to the step-down DCDC converter is discontinuous, therefore it requires a capacitor to supply the 
AC current to the step-down DCDC converter while maintaining the DC input voltage. Use capacitors with low ESR 
for better performance. Ceramic capacitors with X5R or X7R dielectrics are usually suggested because of their low 
ESR and small temperature coefficients, and it is strongly recommended to use another lower value capacitor (e.g. 
0.1uF) with small package size (0603) to filter high frequency switching noise. Place the small size capacitor as 
close to VIN and GND pins as possible. 
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f𝑃3 =
1

2𝜋 ∗ 𝐶6 ∗ 𝑅4

 (23) 

The crossover frequency of converter is shown in Equation 24. 

f𝐶 =
𝑉𝐹𝐵

𝑉𝑂𝑈𝑇

∗
𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆 ∗ 𝑅4

2𝜋 ∗ 𝐶𝑂𝑈𝑇

 (24) 

The system crossover frequency, where the feedback loop has unity gain, is important. A lower crossover frequency 
results in slower line and load transient response. A higher crossover frequency could cause the system unstable. 
A recommended rule of thumb is to set the crossover frequency to be approximately 1/10 of switching frequency.  

The following steps can be followed to calculate the external compensation components. Calculate the 
compensation resistor R4 with Equation 25 once crossover frequency is selected. 

𝑅4 =
𝑉𝑂𝑈𝑇

𝑉𝐹𝐵

∗
2𝜋 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑓𝐶

𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆

 (25) 

Then calculate C7 by placing a compensation zero at or before the output stage pole.�W�L�R�Q��
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Application Waveforms 

Unless otherwise noted, VIN=12V, VOUT=3.3V, Load=2A, Freq= 500KHz 

 
Figure 20. Power up 

 
Figure 21. Power down 

Figure 22.Load Transient (0.2A-1.8A, 1.6A/us) Figure 23. Load Transient (0.6A-1.4A, 1.6A/us) 

 
 

Figure 24. SW and Vout Ripple (Iout=2A) 

 

Figure 25. Thermal, 3.3Vout/2A 
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Layout Guideline 

Proper PCB layout is a critical for SCT2420’s stable and efficient operation. The traces conducting fast switching 

currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and 

degrade performance. For better results, follow these guidelines as below: 
 
1. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise 
associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are 
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing over heat area. 

2. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect. 

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make 
sure top switching loop with power have lower impendence of grounding.  

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad 
should be connected to bottom PCB ground planes using multiple vias directly under the IC.  
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PACKAGE INFORMATION 

 
 

SOP8/PP(95x130) Package Outline Dimensions 
 

Symbol 
Dimensions in Millimeters Dimensions in Inches 
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